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£ ^rr$6\) ^ 3$.* 71^-4; #7] 7)% GaN3] 

^ #7] GaN3] ^ $H GaN7 )| bj-;^. i^cf. 

3*^. ^-7] GaN^l n^£r Al y In x Gai_ x>y N/In xGa^N/GaN^ 3 

f> f2S 3# ^A^£ )7l q. ) in x Gai_ x N/GaN^ oj^ ^ ^5)7^ in x Gai- x N/GaN^ 

£1 ^°fl ^lS^^^r, 7l^r Jfloj| GaN^l ^^§- ^ 

^17)^ l&Tjj; ^ ^-71 GaN^l tlf ^ GaNTll ^ a^^^I^ #31; 

afb ^ofl ^7} GaNTI] ^#Al^ofl oi<^ t MOCVD oj-g. 

*H 500~800°C a>o]6]]a-1 ^a^H, =L ^ ^M)*r 50-800 AiLS «H , H 2 ^ N 2 ?fl^^ 7> 
— ^ ^^^H TMGa, TMIn, TMA1 ^i^^- -fr<£X\7]ZL, ^-X\o\] m 3 7>i» -^-^a]^ a^a] 
?H, ^"71 TMGa, TMIn, TMA1 dbi-gs] 5-300 y mo l/min<>H , ^ 100-700 torr 

£ 1 
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1&E*|) ^ =l {Nitride semiconductor and fabrication method for 

thereof} 

£ l^r ^Sl-l" *fl^#i?H 5}*H ^€ ^£^11^ *ll 

5. 2^ ^ofl ^sj-l: #5.3]^ ^ll^^H 3]1sH ^€ «K£*fl£l *)] 

3 ^A] oflcq ^ o. 7fl^^ l4^-fl 

E 4^r ^°\) 4^ ^SFI" to^]^] ^12:^^] o^H jftg.^ LED 7fl§^_<L 

^- *}£S)H ^ ^-°5.Ai, J**| 7}& $\d\] GaNTfl ^ 

4 ^3g^- 711 ^ £ 3*HK^ *>o]o|]^ ^s)^. ^^^^ #o]ji GaN^l # 
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<6> ^^j^L GaNTfl «KE.*Hfe =L -g~g- $1°]*} 3^/^ LED^l & 

MESFET, HEMT ^ 3.^ , 3L#^ 4i*r<y ^V^H $1^. ^} ?$*$/^ 

LED <>H <g=xv^-7> <*NH*1 ^^l^l^^l *fl#£r *|^1hr3*£3. ^7>£lZL $X$= 

<7> o]<q. GaN^l «V£^im *r3. a^o]^ j£ siC 7^ ^3L, 

£2E4H ^>4°H H^r SiC 7m Al x Gai- x N^ ^^*Mr €^ 

(buffer layer W)7]ZL, JL^o\]X] #7} GaN 7)1 W 

* ^^171^ ^-fr J§-<?H GaN 7^1 ^£^7> 

<8> GaN 74] 3K£S(|^ 1MM?1jI, -ti^l^* Ji4 ^^>7l 

<9> 7m $H GaNTfl 7)&St\ 711^ * 3*HK^ 

*H°1H ^^H-fc GaNTjl 3$~B- ^^^-i- ^^1^-2.5.^, ^ 

<10> ^ ^r^-8r ( ol<^ ^ ^-§- tiKE^S} ^^-i" ^^l7lJI A}3] 

^ £ *)--§-] 

<11> ^-7H ^-^-i; ^§>7l <^}<*| £ 4€- ^E^, 
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1(J8&49010 M 2003/8/26 
:12> 7)^3]-; 

; i3> 7m jflon i^^r GaNTfl ^ 

; 14> #7] GaNTfl ^ *§ A 3€ GaNTfl ^; # iWfe =l & 
<}. 

<is> *\7)x] £ ^ofl GaNTfl W£ Al y In x Gai- x>y N/In x Gai- x N/GaN^ 3 

^ ^-2:(^7H, o <x ^1, 0 <1)S. 3^ ^1 =l ^ °1 

<ie> ^Tgofl °\-5}t&, <$7] GaNTfl In x Gai_ x N/GaN3l o]^ f2S 3# ^ 

<i?> ^ £ ^l^S, -SM GaNTfl In x Gai- x N/GaN£) ^M*} ^ 

<18> SE^, #7]^ -^-i- ^^7] # *W ^r£^l^ ^IS^^r, 

<i9> $H S^r GaNTfl ^^171^ ^Tfl; ^ 

<20> ^-71 GaNTfl $H§^ ^ -?H GaNTfl ^ ^^W^ #7fl; 1- 

<2i> 7)<k\ £ ^ofl #7] GaNTfl Al y In x Gai_ x , y N/In x Gai- x N/GaN^ 3 

<22> SE^t ^*>^. -SM GaNTfl n^T-Br In x Gai- x N/GaN^ 2^ 3^ ^ 

<23> at!: Sl^, ^"71 GaNTfl In x Gai- x N/GaN^ s^7> 
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:24> -a xg-^ofl o)^, #7] GaN3] ojo^ MOCVD 

*H 500-8001: *W<HM ^^-Al^H, ZL -f-^-fe 50-800 A^-S. H 2 ^ N 2 ?fleH A 

^« TMGa, TMIn, TMA1 ii^t -fr^l^JDL, nh 3 7>^# -ft- S3 *1 53 

7]fe 341 =i «HW 9X^. 

'25> Stt £ ^41 ^^3, -*7l GaNTfl ^f-^ ^^-§r ^^agof flo} , #7] TMGa, TMIn, 

TMA1 ii^Sl -frl^fr 5-300 umol/min^H, 100-700 torr«?l n. ^-3M SX^r- 

<26> ath ^-7]^ cHS-'-M* ^*>7l €^-1- tf^^fe, 

<27> 71^4; 

<28> #7] 7}% $H ^€ GaN3l 

<29> ^-71 GaN3l ^ ^€ n-GaN ^ *]] 1 ^M-I 

<3o> ^-71 »1 i $H tW9*Wfr £ 

<3i> # 7 ) ^ofl p-GaN ^ *fl 2 ^f-; SL^Kr =L ^o] &t}. 

<32> d\7)*\ £ ^ofl #7} GaN^I Al y In x Gai- x>y N/In xGai- x N/GaN^ 3 

& ^-a(^7H, 0 <x <1, 0 <y ^1)S 3°fl ^. sa^. 

<33> g:^. ^6j) ^)3>^, ^-71 GaNTfl In x Gai- x N/GaN5l 2^ ^£S. ^ % 

<34> gc^j. ^6j| <2)z}t£, #7) Gam) In x Gai- x N/GaN£| 
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c35> o|<4 ^ ^6)] 2^^, 7}% ^^tt GaN3] ^3 

<36> o]^} ( ^Jf ^-S^H ^ 4^- -i^l 4* ^1*1 ^^^4. 

<37> £ 1^ rt)-S. ^Sfl- tiV^Sl ^flS^^l ^1*H *ll 

< 38 > £ M- ^-S^H £ 4^ ^^j-* ^S-Sfl^ ^(^tfl, A>3|-ol<>l 7) 

& EL±z SiC 71^)4, Aj-7] 71^- Al y In x G ai - X(y N/In x Gai_ x N/GaN£) 3^ ^SC^l 

Ai, 0 <1, 0 <1)5] ^W(buffer layer)* & , Stb $H§^ ^ 

ofl <?lf-( Indium) GaN ^ -M3€-(Si 1 icon)*] £ 3 S€ n-GaN *i^r#-8: ^^Htl ^ 

^l^h °H. ^ 1^ (a) ^ (bH 4^ «>^r GaN -*H 3 

# #^#£r In-doped GaN°l ^1 Undoped GaN°l ^S- , 
Undoped GaN°l ^3r^L ^1 In-doped GaN°] ^£ SX^. 

<39> ZLS)J1, ^6|| 4^ GaN 7^] MOCVD 3r«l* o]^><^ 

500-800 °C A>olofl^ ^^-Al7l^ ( n ^Mfe 50-800 A<L3. f>}JL, H 2 ^ N 2 7> 

^» ^^r 1 ^ TMGa, TMIn, TMA1 -fr^ a]^, ^*)°\) -H^£(>99.9995) NH 3 7>^« 

-fr^l^l ^^1?J4. °H, -^7] TMGa, TMIn, TMA1 -fr^ 5-300 u mo l/min<>l:iL, 

# 100-700 torrS. fM}. 

<40> Aj. 7 ] ^^S) ^-3^r 7l^32fo| ^3g%>^^fi}- ^Ap^o} *r 0 HH ^33^ 

(stress)* Al y Gai-yN ^ In x G ai - x N JL^SLS. ^"H^ #^ofl ^ GaN ^ 
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3. Aj*j-£|^ GaN Al2=( see d) & ^ 4^ , 7]*4 ^§^40} 31 3-83 

t^i^H ^(dislocation^ ^ <t5g£^fe a^sj-A]^ GaN^] #S.*)1» 



<4i> ne|ja., £ ttf^- ^S|* SblE^ GaNTll £^ ^8r MOCVD ^«1# 

900-1100 °C ofl *\ TMGa, TMIn ii^t ^a^ ^^-A^H, 3E^§ ^AS^ S1H4 7>>i» o]-g.^l- 
e}. «^7H, n -GaN «K£*)1 aj|^AH ^q-#o_S. Al-g-5]^, ^>H n-GaN 

^#-gr ffleH ^5-7} 1 >40 18 /cirf ol^o] sj^s. ^-cf. jEE^r, ^*7] TMGa, TMIn ^i€^r -Pr 
^^l^ 6 )! $W, 100-700 torr^l 0. 1-700 u mo 1/min^.S. ?1 3E.^- th}. 

<42> ;£ 2 fe- * ttj-s. ^>£^1^ ^ 2 ^6fl o^o) IgAj^ ^3^. tiV E ^ 

<43> £ 2* 4^ ^ri^lfe ^(ofl^tfl, A>5X}-olol 7] 

* SiC 7l^)3i}-, %7) 7)% $H In x Gai- x N/GaN°^ 2^ ^(o^H , 0 <x <1)^_ 
^€ T^l^H, SEtb ^J-7l $H o]^-o] £3§^ GaN°+ ■a2]^o] E ^§€ 

<44> o]^ s. lofl ^vfl GaN 7^1 Qo] , GaN^l ^S. Aj^-s)^ GaN a]h. 

(seed) Aj^- ^ -g-^- a^-fr 71^4 Q^^S>\ Tfl^oiH r^^o]^ 

(dis location) 4 ^ ^34^8: ^IdbSM^ <£;go} G aN3] ^ 5*711 € 
4. 
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<45> oH, s. 2 ^ ( a ) ^ (b)^l M-^^ ^l, ^-71 GaNTll 3^ 

^^^r In-doped GaN°l ^1 Undoped GaN°l *rJE , Undoped GaN^l ^ 

-^1 In-doped GalH ^£ Sd^r. 

<46> ZLe)jL, O]^- ^ ^-S* ^ ^^fe £ 1^ ^SH" 

^12:^^ ^3^3., OL ^) S^o)] tfl ^ -£ ^ £r ^ ^\ 

7)3. 

<47> £ 3^ ^ofl ^ ^S-Sfl^ ^S^HH ^€ ^T^l 

3 *ll 3 ^1 <^o} 7 fl^ o.s M-e^-^ ^£014. 

^ SE^r SiC 7]:&)3!f, ^-7] 7^ -s^] >S3Ma In x Gai- x N/GaN^ s^T.} (super lattice) 
71A-1, 0 <x <il)» ^ t^I^M,' 51^€ GaN 

°] GaN W€ T^ltH^. 

<49> ^f^sfr In x Gai- x N/GaN ^Ml* ^ 30 A *1 «H JiLtflS. ^^Tr 

3SHfr te^l ^ SllTfl €4. 

<so> 0]^, j£ 3^ ( a ) ^ (b)ofl ^h}^ ^-71 GaN^l $H 3^ 

In-doped GaN^l ^Ml Undoped GaN<>l ^5. , Undoped GaN°l ^ 

In-doped GaN^I $14- 
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:51> ZL^SL, 0)2). =?-2i% ^ 4.$-^ ^S.^ £ 1* -£^€ 

^ ^2:^4 -^A}^ ^% ^}<^ WfiS, <^7lA^ ZL ^fl^^H tfl^ ^^-$r 

<52> isMg, £ 4^ €■ 4€r i&£*IN LED 7fl 

^22] GaN^l °l-8-*M LED ^ M-e^ GaN^l Q 

W€ S 3 ?^ GaN #4 ^B^l £3g^ n -GaN Mr *)1 1 #^-f^LJL *}5L, 

#7} 4H €*Hfr 2^ *r In x Gai- x N/GaN t}^-f 1-^-2 (MQW: 

Multi-Quantum Well)^ %^#^r ^*\*\3L, Mg ^*}7> £.^§€ p-GaN %^ A 2 ^^f^S 

$H GaNTfl ^4 <S^% 741^ ^ 3*HH^] ^1^1 ^HS^fe ^ 
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71 

#7l 7m flofl 7H^ GaN741 £ 

#7] GaNTfl ^ $H ^€ GaNT^l ^ 3L^Kr ^-^ ^^-S. *Rr 

2) 

#7] GaN3l Al y In x Gai- x , y N/In x Gai- x N/GaN^ 3^ ^(^71^, 0 £1, 

0 <y <1)S. S>fe t&ESfl. 
3] 

*ll 1*<M1 Si^^, 

^-7] GaN7fl In x Gai- x N/GaN^ 2^ ^S(^7H, 0 <x £1)3. ^ 
4] 

^-71 GaN74l tff In x Gai_ x N/GaN^ 2:3*V ^2:(^7H, 0 <x <1)3. ^€ ^ 

5) 

71^4; 
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^•71 7}% ^€ GaNTfl 

•#7l GaN^l ^ *H ^€ n-GaN ^ *ll 1 

^-71 »1 1 ^^°<f7.>-f# ^ 

^"7] %^ $H p-GaN ^ *(l 2 ^ S.^tr ^ ^ 

^•71 GaNTfl W£ Al y In x Gai- x , y N/InxGai- x N/GaN^ 3^ ^-£.(^7)*] , 0 <x <1, 

0 <y <1)S 3-8: ^£-3- *Rf- #51*fl 
[^T 1 * 7] 

. ^7] GaNTl] ^"€r In x G ai _ x N/GaN^ 2^ ^H^, 0 <x ^1)5. 3^ 
8] 

■$7} GaN^l In x Gai- x N/GaN^ ^(^7^, o <x <1)5. ^€ ^ 
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[$?* 91 

7)% 4H1 GaN^l Q%% ^n^r ^-S-Al^fe ^1; ^ 

-*7l GaNTll ^ GaN3l ^^l^lfe ^1; » S*§Kr 

101 

#7l GaN^l ^r## Al y In x Gai_ X( yN/In x Gai- x N/GaN^ 3^ ^SH^Al, 0 ^x £1, 

0 <y <1)S. ^€ 3* ^JLS ^S.^ *f|S^. 

13^* 11] 

#7} GaNTfl tff In x Gai- x N/GaN^| 2^ ?2(^7l^, 0 £1)3. 3# 

12] 

^"71 GaN3l W£ In x Gai- x N/GaN^ s^x]- ^S(<^7H, 0 <^x <:i)3. ^€ 33 

# ^0.3. #51*11 3 *flS^. 

[^T 1 * 13] 

*)] 9%H1 A^H, 

#7] GaN^l ^^l^^fl • , MOCVD °l-g-*H 500-800 °C *H^H 

-S^M^H, ^ ^ t^Itt 50-800A-9.S *H, H 2 ^ N 2 7>^» ^-s^i TMGa, 
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TMIn, TMA1 ii^i -fi-«?J *1 ?1 jl , -§-*H NH 3 7>^« -fHH^ ^^l?]^r 3J^§- f^lS «>fe 

14] 

*l] 13^1 

-^71 GaNTfl ^* -^^l^M &<>|, #7l TMGa, TMIn, TMA1 dbi^^ -fr^S: 

5-300 umol/min^^, 100-700 torr^l ^^^S, *K£*ll^ ^2:^- 
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[51 1] 



C S o o 1 



2§§ 



Si -doped GaN 



Undoped GaN 



In-doped GaN 



GaN 



I n x Gai-xN 



AlylrixGai-x.yN 



(a) 



Si-doped GaN 



In-doped GaN 



Undoped GaN 



GaN 



IrixGaJ 



AlylnxGan.yN 



(b) 



Jaoo 



' T_i <5 O 



[£ 2] 
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Si -doped GaN 



Undoped GaN 



In-doped GaN 



GaN 



I n*Gai-«N 

Dm 

(a) 



Si -doped GaN 



In-doped GaN 



Undoped GaN 



GaN 



I n*Gai-»N 
(b) 



9§ 
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G s o o 



SSI 



Si-doped GaN 



In-doped GaN 



Undoped GaN 



IrixGai-xN/GaN SLS 



(a) 



Si -doped GaN 



Undoped GaN 



In-doped GaN 



ln*Ga,J/GaN SLS 




(b) 



[SL 4] 



/ 



V 



mm 



Mg-doped GaN 



InxGai-xN & GaN Bar Men 



InxGai-xN Wei IS 



InxGai-xN & GaN Barrier m 



I n»Gai-xN Wei 



Si -doped GaN 



Undoped GaN & In-doped GaN 



In-doped GaN & Undoped GaN 

mm 



■n 2 a: 
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